AD=-A068 932 WISCONSIN UNIV-MADISON MATHEMATICS RESEARCH CENTER F/6 12/1 N
LJUSTERNIK=SCHNIRELMAN THEORY ON GENERAL LEVEL SETS.(U)
JAN 79 E ZEIDLER " DAAG29=T75=C=0024

UNCLASSIFIED MRC=TSR=1910

OF
|

END

DATE
FILMED

7-79

[+




MRC Technical Summary Report #1910

ADAD68932

LJUSTERNIK-SCHNIRELMAN

THEORY ON GENERAL LEVEL SETS

Eberhard Zeidler

F .

. S

. |

| | f—  Mathematics Research Center

. ¢ University of Wisconsin—Madison
&2 610 Walnut Street

Madison, Wisconsin 53706

Januvary 1979

(Received December 19, 1978)

Approved for public release
Distribution unlimited y

Sponsored by

U.S. Army Research Office
P. O. Box 12211

Research Triangle Park
North Carolina 27709

S

-”——

BB oy =




UNIVERSITY OF WISCONSIN-~MADISON
MATHEMATICS RESEARCH CENTER

e TS

C LJUST!RNIk §CHNIRLLMAN T'HEORY ONISENLRAI LFVLL SFT ”

(/L>;Eberhard12eid1ert P . S

\\i R“:Technlcal ﬁhmmaxy ﬁeblltb«
(1] sonemmrs"|

ABSTRACT

Let a, b functionals on a real Banach space X. We consider the nonlinear

eigenvalue problem

a'(u) = Ab'(u), A e IR, u ¢ NOl = {u € X:b(u) = «a}

for fixed a. We allow that a', b' are indefinite and the level set Na is

unbounded.
We get finite and infinite lower bounds for the number of eigenvectors on
Furthermore, we study the weak convergence of the eigen-

Na depending on «a.
A against zero.

u against zero and the convergence of the eigenvalues

vectors
concerned with eigenvalue problems for nonlinear elliptic

Our applications are
partial differential equations where the principal elliptical part is indefinite

and with Hammerstein integral equations where the kernel has eigenvalues of

different signs.

The main abstract theorems in Section 5 provide a general formulation of

the Ljusternik-Schnirelman theory in BRanach spaces in the constraincd case.

Subject Classification: 47u15
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SIGNIFICANCE AND EXPLANATION

The main task of Ljusternik-Schuirelman Theory is to find critical points
of functionals which are not merely maxima or minima, and to give lower bounds
for the number of such critical points. The theory enables results to be ob-
tained in a variety of physical problems involving nonlinear eauations which
cannot be handled by simpler traditional methods.

In this paper we obtain some new estimates of such lower bounds for eigen-
value problems for nonlinear elliptic partial differential ecuations, where the
principal part is indefinite. Earlier results of Krasnosel'skii are not appli-
cable to partial differential eauations.

One new feature of this study is that saddle woints can be dealt with as
well as oxtreme values. Existing results apply mostly to cases where the level
sets (sce abstract) are sphere-like. The cases covered in the present paper in-

clude hyperboloid-like level sets as well.

The recvonsibility for the wording and views expressed in this descrintive summary

lies with MRC, and not with the author of this report,
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\ ABSTRACT (continued)

"our applications are concerned with eigenvalue problems for nonlinear clliptic
partial differential equations where the principal elliptical part is indefinite,

and with Hammerstein integral equations where the kernel has eigenvalues of
different signs.
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